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CLAIMS 




What is claimed is: 

1 . A method for utilizing a plurality^of transmitters to determine one or more location 
characteristics of a body, said plur^l^^f^an^ittei^ producing a plurality of RF carrier 
signals, said method compj^mg: 

mounting one or more distributed antennas to said body, each of said one or more ^ 
distributed antennas having a non-unique phase center; J u 

receiving said plurality of RF carrier signals from said plurality of transmitters with 
said one or more distributed'antennas; and 



1 2. The method of Claim 1 , wherein said stepfbf determining further comprises utilizing 

2 carrier phase measurements for determining said one or more characteristics of said body. 



determining said one or mpre^oCafion characteristics of said body. 




3. 



The method of C 



2 a position of said 




ore location characteristics comprises 



# 
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1 4. The method of Claim 1 wherein said one or mare location characteristics comprises 

2 an attitude of said bod^^ / 

1 5. The method of Claim 1 , wherein eaclfof said one or more distributed antennas has a 

2 substantially spherical coverage. / 

1 6. The method of Cl^im 1, wherein at least-a-*portion-ctf a view of said one or more 

2 transmitters by said o^^J^^ovX^di antennas is blocked by^said body. 

1 7. The method of Claim 6, further comprising Movidh^ that each of said one or more 

2 distributed antennas are circularly oon^u^^^iih a respective physical origin. 

1 8. The method of Claim 7, further comprising determining a vector from said respective 

/ 

2 physical origin to a phase center for each ofsajd-pluiality of transmitters. 

1 9. The metho^ofjGiaim 1 , fw^igr^comprising determining a distance between each of 

2 said plurality of transmitters and each of a plurality of phase centers whereby each phase 

3 center corresponds to orie of said plurality of transmitters. 
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1 10. The method of Claim 1 , further compri^g-obteming a coarse estimate of a position 

2 of said body, and utilizing said,doarse estimate for determining a unit vector related to a first 

3 position vector of a physical center of said distributed antenna with respect to a reference 

4 system and a second position vector between said body and a respective of said plurality of 

/ 



1 11. The method of Claim/TO, furth^ vector for obtaining 

2 an improved estimate opposition of said body, and utilizing said improved estimate for 

3 iteratively determining said unit vector more accurately. / 

1 12. The method of Claim 1, further comprising determining information related to a 

2 phase center constellation comprised of a plurality of phase centers such that each phase 

/ 

3 center in said phase center constellation is related to a respective of said plurality of 

4 transmitters. 

1 13. The method of Glain^^ a plurality of vector 

2 magnitudes whereby each vector magnitudeis related to a vector from a physical center of 

3 said distributed antenna to one of said plurality of phase centers. 



-31 - 



MSC-23228-1 



Express Mailing Certificate No. EF775095686US 

Patent Application 



1 14. A method for utilizing a plurality of transmitters in a plurality of locations to 

2 determine one or more location ^^cnaractensties^Fa^hdy, said method comprising: 

3 mounting one or more^ii^nbuted antennas to said body, each of said one or more 

4 distributed antennas having a plurality of pl^e centers with respect to said plurality of 

5 locations of said plurality of transmitters; and 

6 determining one or more valuesrelated to said plurality of phase centers. 

1 15. The method of Clatfn'^ comprising: 

2 determining one or more values,related"tor"a^vector to a reference center of said body 

3 with respect to a ^xed^pedrdinate system. / 

1 16. The method of Claim 15, further comprising: 

2 determining one or more values related to a position vector from said reference 

3 center to an i th satellite/'^ 

1 1 7. The method,^ ClaipHo, further^omprising: 

2 d^rm\r}^^^v\Qox mor^values related to a vector from said reference center to a 
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3 phase center related tosaid i th satellite. 

1 18. The ntfethc^d'of Claim 1 7 Jfurther comprising: 

2 defefmining an attitude vector for said body. 

1 19. The method or Claim 16, further comprising: 

2 determining a unit vector for said body from said reference center with respect to an 

3 i th satellite. / 

1 20. TKemethod of Claim 16, further j/omprising: 

2 estimating a unit vector^^>mining an estimate of said position vector. 

1 21. The method of Claim 20, further comprising: 

/ 

2 reducing the error of said estimate of said unit vector by iteration. 

1 22. The m^odrf 4 ClaimJJt^^^her comprising: 

2 m^s\ix\w^ an i th satellite, and adding a correction to said 

3 measdreeKarrier phase ^ *v 
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23. The method of Claim 22, wherein said correction is determined utilizing a known 
attitude of saixibc 




2 24. The method of Claim 22, wherein said correction is determined by making an 

3 approximation/of said position vector. 



25. A system for determininglQcatioitNcharacteristics of a body utilizing a plurality of 
spaced ap^j£jtrarfsmitters, s ^ system comprising: 

one or more antennas mouirt^a to said body, each of said one or more antennas 
having a non-unique phase center with respect to said plurality of spaced apart transmitters, 
said one or more antennas,providing a wide angle coverage for maintaining contact with said 
one or more spaced apart transmitters; and 

mea^fp^determining said location characteristics in response to reception of signals 
from said spaced apart transmitters by said one or more antennas. 




26.£^Tne system^o^Gmim 25, wherein said means for determining said location 
characteristics comprises utilizing one or more equations related to calculating a carrier 
phase. 
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The system of Claim 25, wherein said means for determining said location 
characteristics utilizes the following equation: 




29. The system of Claim ,25, wherein said means for determining said location 
characteristics utilizers the following equation: 




30. The system of Claimy25, wherein said means for determining said location 
characteristics utilizes the following equation: 
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1 31. The system of Gaiir/ 25, wherein said means for determining said location 

2 characteristics utiles thp-fdllowing equation: 

4 A = %,||sin(£) / 

1 32. The system of Claim 25, wherein said means for determining said location 

2 characteristics utilizes the following equation: 

3 A y =^/^ 

1 33. A radiator system for determining location characteristics of a body utilizing a 

/ 

2 plurality of spaced apart transmitters, said body having a curved surface, said radiator system 

3 comprising: ^y/^ 

4 one or more/adiators mounted to said curved surface of said body so as to conform 

5 to said curved surface, each ofsaidjQjje or more radiators having a non-unique phase center 

6 with res^o^^id plurality of^aced apart transmitters, said one^orjnore_antennas 

7 providing a wide angle coverage for maintaining contact with said one or more spaced apart 

8 transmitters. / 
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1 34. The radiator system o^Claim 33, wherein said one or more radiators comprises a 

2 circular ring. / J 

1 35. The radiator system of Claim 33, wherein said one or more radiators comprises a 

2 plurality of circular rings. X 

1 36. The radiator system of Claim 33, further comprising means for determining said 

2 location characteristics in resgpnseloreceptioh of signals from said spaced apart transmitters 

3 by said one o£mer£lintennas. / 

1 37. The radiator system of Claim 33, wherein said means for determining said location 

2 characteristics comprises'Utilizing one or more equations related to a carrier phase. 

1 38. The radiator systeniofl£ldiTr-3^3, further comprising means for determining an 

2 attitude of said^bedy utilizing no^rfiore than two antennas wherein said body has three 

3 attitude degrees of freedojHf: 
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39. The radiator system^Claim 33, further comprising means for determining an 
attitude of said body utilising np^rlore than one antenna wherein said body has two attitude 
degrees of freedom 




40. The radiator system of Claim 33 , wherein said one or more radiators maintain contact 
with said plurality of spaced apart transmitters even when a portion of a view of said 
one or more antennas to said plurality of spaced apart transmitters is blocked. 
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41. A method for cajjierfSliase determination of location characteristics utilizing a 
plurality of spaced apart transmitters, comprising: 



mounting one or more antennas to a moveable body positioned among said plurality of 
spaced apart transmitters such / that said antennas maintain contact with each of said plurality 
of spaced apart antennas'as said attitude of said body changes without utilizing RF switches; 
and 




9 determiningwie or more values related to one or phase centers of said one or more antennas. 
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42. The method ofClaim 4 1 , further comprising determining an attitude solution for said 
body when said body has three attitude degrees of freedom utilizing no more than two 
antennas. 




1 43 . The method of Clmm^'f ? further comprising determining an attitude solution for said 

2 body when said bodj^/has two attitude degrees of freedom utilizing no more than one 

3 antenna. 
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44. ^Paelnethod of Claim^fTurther comprising providing that said one or more antennas 
has wide angle coverage for simultaneous contact with said plurality of spaced apart 
transmitters.. 
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